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Abstract of RU2161019 

medicine. SUBSTANCE: method involves sending rectangular pulses of negative or bipolar polarity 
through an active electrode alternatively applied to closed eyelid of the right and left eye. The pulses 
have amplitudes of 10-999 mcA and pulse succession rates of 1-75 Hz. The pulse duration is 1 to 250 
ms. The pulses are grouped in packages containing 2-50 pulses with interval between the packages 
being equal to 1-50 s. The number of packages applied to an eyelid in one application is equal to 10- 
250 with the number of successions being equal to 4-20 and pause duration between the series being 
equal to 10-20 s. One or several phosphene characteristics being unsatisfied, treatment current 
amplitude is step-by-step increased by 100 mcA with a step equal to 10 mcA. Pulse succession 
frequency is lowered by 5-10 Hz with a step equal to 1 Hz. The number of pulses in a package is 
changed from 3 to 50, interval between the packages is increased from 1 to 50. Pulse duration is 
increased with step equal to 1 ms from 1- to 250 ms with the number of packages in a series being 
reduced from 30 to 1 0. EFFECT: enhanced effectiveness of treatment. 
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HeyflOBJieTBopnTe/ibHOCTH oahoA kjik 
HecKo/ibKnx xapaiaepucTHK dpocdpena 
yBenuMUBaioT aMnjiKTyay jieMeCHoro TOKa c 
LiiaroM no 10 mkA Ha 100 mkA, yiuieHbLLiawT 
MacTOTy cneflOBaHnq KMnyjibcoB c luaroM b 1 l~u, 
Ha 5 - 10 n3MeHH(oT Ko/iKMecTBo KMnyjibcoB 
b naMKe ot 3 flo 50, yBenuMUBaioT HHTepBa/i 
Meway naMKaMu ot 1 pp 50 c, yBejiHMKBaioT 
npoflorDKHTenbHocTb KMnyjibca c waroM b 1 mc 
ot 10 pp 250 mc, yMeHbwaioT KonuMecTBo naMeK 
b cepnn ot 30 pp 10. Cnocoo" no3BOJiaeT 

flOOKTbCB nOBblJjeHKH 3CpCpeKTKBHOCTK jieMeHnq 

3a6oneBaHHki 3pnTe/ibHoro Tpaiaa. 
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(54) METHOD FOR TREATING VISUAL TRACT DISEASES 
(57) Abstract: 

FIELD: medicine. SUBSTANCE: method 
involves sending rectangular pulses of 
negative or bipolar polarity through an 
active electrode alternatively applied to 
closed eyelid of the right and left eye. The 
pulses have amplitudes of 10-999 mcA and 
pulse succession rates of 1-75 Hz. The pulse 
duration is 1 to 250 ms. The pulses are 
grouped in packages containing 2-50 pulses 
with interval between the packages being 
equal to 1-50 s. The number of packages 
applied to an eyelid in one application is 
equal to 10-250 with the number of 
successions being equal to 4-20 and pause 



duration between the series being equal to 
10-20 s. One or several phosphene 
characteristics being unsatisfied, treatment 
current amplitude is step-by-step increased 
by 100 mcA with a step equal to 10 mcA. 
Pulse succession frequency is lowered by 
5-10 Hz with a step equal to 1 Hz. The 
number of pulses in a package is changed 
from 3 to 50, interval between the packages 
is increased from 1 to 50. Pulse duration is 
increased with step equal to 1 ms from 1- to 
250 ms with the number of packages in a 
series being reduced from 30 to 10. EFFECT: 
enhanced effectiveness of treatment. 
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M3o6peTeHne othocmtch k MeflML(MHe, a 

MMeHHO K OCpTajlbMOnOTMM, M MO>KeT 6blTb 

ncnonb30BaHO Ana neneHMfl 3a6oneBaHnR 
3pMTenbHoro Tpaicra ot ceTHaTKM «o 3pMTenbHo£i 
Kopbi. 

M3BeCTHbl CnOC06bl BOCCTaHOBneHMfl 

npoBOflMMOCTM 3pnTenbHoro HepBa npn ero 
noBpe>KfleHMflx (SU 1044283 A 61 F 9/00, 1983 
m SU 1163852 A 62 F 9/00, 1985) ny T e M 
sneicrpocTMMynsmMM Mepe3 anetcrpoflbi, 
BBefleHHbie TpaHCKpaHnanbHo nnn 
TpaHcop6nTanbHO, c nocneflyioiUMM mx 
M3BneMeHneM TpaKunefi. OflHaKO yKa3aHHbie 

CnOCOSbl TpaBMaTMMHbl M MOfyT 6blTb 

ncnonb30BaHbi TonbKo b HeMpoxupyprnMecKnx 
yMpe>KfleHMflx. KpoMe toto, Bbi6op neMeonux 
3HaMeHM« napaMeipoB ToKa ocymecTBnfleTCfl Ha 

OCHOBaHMM MCOTeflOBaHMH aKTMBHOCTM 

3pnTeribHoPi Kopu no xapataepucTHKaM 
3pnTenbHbix Bbi3BaHHbix noTeHL^anos M 
aneKTpoHetiporpaMMbi, mto ne moxcgt 6biTb 
pea^M30BaHo b nonnKnuHMMecKnx ycnoBMflx, 
npuHMMaiomux ochobhoA nOTOK 

ocpTanbMonornHecKnx nauHemoB. 
CymecTBeHHbiM HeaocTaTKOM flsnaioTcfl m 

CpMKCMpOBaHHUe 3Ha4eHMfl KOflMMeCTBa 

MMnynbeoB b naMKe, MHTepsana Me»<fly naMKawn 
m npoflonwMTenbHocTU MMnynbca, mto He 
no3BonaeT MHflMBMflyann3MpoBaTb npoL(eflypy 

CTMMynflL^M B 3aBMCUMOCTM OT CTeneHM 
nOpa>KeHMfl 3pMT9nbHblX CpyHKL(MM. 

Apyrne cnooo6bi aneKTpocTMMyn^MM b 
onpeaeneHHOM pe>KMMe Mepe3 nanoxceHHbifl Ha 
cwiepy anetapofl (RU 2062080 A 61 F 9/00, 
1996 m SU 1766401 A 61 F 9/00, 1992) TaiOKe 

MM9MDT HSflOCTaTKM, CBfl3aHHbl9 C B03MO>KHOCTbK> 
nOBpe>KfleHMfl CWlepbl M MHCpML(MpOBaHMfl 

naL|neHTa 4epe3 KOHTaKT aneicrpofla c 
o6ono4KaMM rna3a. nposefleHne npoLie/rypbi 
Tpe6yeT TpexKpaTHofl MHCTuruifli^MM anecTeTMKa 
flo npoL^eaypw m aHTMcenTHKa noone Kaxfloro M3 
10 oeaHooB CTMMynfli^M, 4to aenaeT neMenne 

flMOKOMCpOpTHbIM M OrpaHM^MBaeT B03MO)KHOCTb 

ero npuMeneHMfl y aeTetf. Kpoiwe Toro, 
OTcyTCTByioT icpnTepnn nofl6opa napaMeTpoB 
neHeGHoro TOKa. 

Han6onee 6nn3KMM, Bbi6paHHWM b Ka^ecrBe 
npoTOTuna, HB/ifleTCH cnoco6 ne^eHMfl 
4acTM4H0« aTpocpMM 3pnTeribHoro Hepsa (SU 
1531267 A 61 F 9/00, 13.03.85) Koropblfl 
ocymecTBnqera 4epe3 atcrnBHbiM anetcrpofl, 
npnno>KeHHbiR Ha BeKH nooMepeflHo 
TeMnopanbHO n H03anbHO. B xofle ne^etJHotf 
CTMMynflL4MM ocymecTBnneTCfl nofla^a 
MMnyribcoB flnnTenbHocTbio 5-15 MceK, 
cne/ryioiUMX b na^ewoM pewMMe, c Macron^ 
30-40 r 14. aMnnnTyflo« 25-800 mkA, no 5 
MMnyribcoB b na^Ke, c 4acTOTotf cneflOBaHna 
naneK 1 ceK, no 8-10 cepMtf na^eK c 
MHTepBanoM Mexcfly cepunMM 1-2 MUHyTbi. 

OflHMM M3 HeflOCTaTKOB npOTOTMna flBJlfleTCfl 

y3Kn« flnana30H M3MeHeHMfl Kaxcflofl 
xapaKTepMCTMKM m, KaK cneflCTBue, 
HeB03Mox<HocTb oo3AaHMfl neHeCHoPi 
nporpaMMbi Ha Kax<flbiPi rna3 oTflenbHO n dporo 
MHflMBMflyanbHo flnn naL4neHTa. B cuny 3thx 
npuMMH npoue/rypa CTHMynflL4nn hocmt 
0flH0o6pa3HbiPi xapataep m b cny^ae Tflweribix 
nopa^eHMM 3peHMfl He no3BonqeT nony^MTb 
B036y>KfleHMe 3pnTenbHoro aHann3aTopa, 
npoflBnfliomeecfl b HannMnn cpoccpeHa, m 
ynyHiueHne 3pnTenbHbix <i>yn\(u,m. 

3aflaMe« M3o6peTeHMfl RBnaeTcq 
noBbnueHne scpcpeicrMBHOcTM neMeHMfl 
3pnTenbHoro Tpaiaa 



nocTaBneHHasi 3aflaMa flocTuraeTcq 
cnocoooM neMeHMfl 3a6oneBaHnPi 3pnTenbHoro 
TpaKTa nyieM neHe6HO« aneicrpocTHMynflmiM 
oepuflMM naneK npqMoyroribHbix MMnyribcoB, 
ocymecTarifleMbiPi Mepe3 aneicrpofl, 
Hano>KeHHbiM Ha BeKH, OTnuMaiomnMCfl TeM, mto 
nponsBOflRT npeflBapnTenbHoe 
fluamocTupoBaHMe nopora aneicrpuMecKOM 
MyBCTBMTenbHOCTM m 3neKTpona6nnbHocTM 
nauneHTa, no KOTopbiM 3aflaiOT nonapHocTb 
j MMnyribcoB aneiapuMecKoro TOKa, aMnnnTyay 
neMe6Horo TOKa b flnana30He 10-999 mkA m 
MacTOTy cneflOBaHun MMnyribcoB b Anana30He 
1-75 Tu, 3aTeiw ocymecTBnfliOT nene6Hoe 
BoameHcTBue c Bbi6paHHbiMM napaMeTpaMM, 
oflHOBpeMenno KOHTponnpyiOT cy6-beKTMBHyio 
,- pea^Mio nauiieHTa n KoppeKTupyioT napaMeTpu 
neMe6noro TOKa na OCHOBaHMM xapaKTepucTnK 
cpoccpeHa, a MiweHHO - CTa6nnbHocTn, 
pacnpocTpaneHHOCTn, L4BeTHOCTM n 
AMCKpeTHOcTM, npn4eiw npn 

HeyflOBneTBopnTeribHo« oaho« nnn HecKoribKMX 
' xapairrepucTHK cpoccpeHa BbinonHHiOT 
nocneflOBaTenbHbie MSMeHenun napaMeTpoB: 
yBennMenne aMnnnTyAbi ne4e6Horo TOKa c 
LuaroM no 10 mkA Ha 100 mkA, yiweHbLueHne 
nacTOTbi cneflOBaHMd MMnynbcxDB c waroiw b 1 fu, 
na 5-10 ri4, MSMenenne KonnMecTBa MMnyribcoB 
b naqxe ot 3 flo 50, yBennMenne MHTepBana 
MexcAy naMKaMM ot 1 ceKflo 50 ceK, yBennMeHne 
npoflOTDKMTeribHOCTM MMnynbca c LuaroM b 1 
MceK ot 10 flo 250 MceK, yMeHbLueHne 
KonnHecTBa na^eK b cepnn c ujaroM ot 30 flo 10. 

Cnoco6 ocyLuecTBJiniOT cneflyiOLUMM 
o6pasoM 

nauneHTa noMemaioT b MesonnMecKne 
ycnoBun ocBeLueHMH. nocne naTHMMHyTHoPi 
aaanTaL(MM npon3BOflfiT npeABapMTeribHoe 
fluamocTuMecKoe onpefleneHMe nopora 
aneKTpuMecKO^ MyBCTBMTenbHocTn n 
3neKTpona6nnbHOCTM c noiwou4bio 

MMKponpoueccxjpHoro aneicTpooTHMynnTopa 
3COM (npon3BOflCTBa MHnn "HePipoH"). 

OnpeaeneHMe nopora 3neKTpn4ecKO« 

MyBCTBMTejTbHOCTM, T,e. MMHMMajlbHOrO 

3HaneHnq aMnnnTyflbi TOKa, cnoco6Horo Bbi3BaTb 
cpocxpeH, BbinoriHnioT c npefl-bqBneHneM 
6nnonapHbix CTMMynoB n cTMMynoB 
OTpn4aTenbHoPi nonapHoc™. Bu6op cpopMbi 
OTMMyna flnn ne4e6Hofl npoLieaypu npon3BOflBT 
no MeHbiueMy 3Ha4eHwo nopora sneicrpM^ecKoCi 

HyBCTBMTeTlbHOCTM . 

AMnnnTyfly ne4e6Horo TOKa Bu6npaioT 
paBHo« nonyTopHOMy 3Ha4eHMio nopora 

3neKTpH4eCKOii HyBCTBHTeribHOCTM. 

MacTOTy ne4e6Horo TOKa onpeflennioT Ha 

OCHOBaHMM 3Ha4eHMM 3neKTpOTiat)MXlbHOCTM. 

nocKoribKy 3neKTpona6MTibHocTb HanneTCH 
nora3aTeneM noflBMJKHOCTM HepBHbix npoL4eccoB 
m OTpaxaeT npeflen cnoco6HOCTM HepBHOM 

TK3HM BOCnpOM3BOflMTb 4aCTOTy pa3flpa>KeHMfl, 

to flna neneHMq Mcnonb3yioT MacTOTy Ha 5-7 fi\ 

Aanee bboaht 3Ha4eHMii aMnriMTyflbi m 
MacTOTbi ne4e6Horo TOKa flna Kaxcfloro rna3a 
OTfleribHo b MMeioinMecq upa KaHana 
CTMMynnTopa 3COM. OcTa/ibHbie McxoflHbie 
napaMeTpw cneayioiUMe: npoflon>KMTenbHOCTb 
MMnynbca 10 MceK, KonMMecTBO MMnynbcoB b 
naMKe 5, MHTepBan Me>Kfly naMKaMM 1 ceK, 
KonMMecTBO na^eK b cepMM 30, MHTepBan Me>Kfly 
cepMOMM 30 ceK, KonMMecTBo cepMM 4 Ha 
Ka>KflbiM rna3. nocne BunioHeHMfl neMe6HoPi 
nporpaMMU npoM3BOflflT onpoc naL^eHTa 
OTHOCMTenbHO xapaicrepMCTMK cpoccpeHa m 
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npon3BOflflT npn Heo6xoflHMocTn n3MeHeHne 
napaMeipoB cTKMynqu,nn. B xoae Boex 7-10 
ceaHcoB neneHUfl, KOTopbie cocraBnqiOT Kypc 
neneHUfl, npoBOflHT KoHTporib xapaKTepucTMK 
cpoctpeHa, nocKoribKy npou,e,qypa OKa3biBaeT 

ri94e6H09 B03fl9MCTBM9, npOMCXOflMT M3M6H9HM9 

0yHKmioHsmbHoro coctohhkh 3pmenbHoro 
aHann3aTopa. 

Abtopom 6una npo,qenaHa HeooxoflKMan 
SKcnepuMeHTaribHafl pa6oia no nccneaoBaHHK) 
xapaicrepucTHK qboccpeHa y 3flopoBbix 
ucnbiTyewibix c perncipai^neti 3pmenbHbix 

Bbl3BaHHblX nOT6HL^HajlOB K 3fl6KTpHHGCKH 

Bbi3BaHHbix noieHU,nanoB B 3pHTeribHO« Kope. 
3to no3Bonnno Bbiflenmb flHHaMHnecKuPi 
flnana30H H3MeH6HHP nanepHa sneiapunecKnx 
HMnyribcoB, 0Ka3biBaicinnx B036yx<flaK)inee 
B03fleCicTBne Ha KopKOBbiPi OTflen 3puienbHoro 
aHann3aTopa, cxoflHoe c B03fleifcTBueM caeia, 
T.e. 6nn3Koe k cpH3HonornHecKOMy 
pa3flpa«eHHK). B pe3ynbTaie H3 cnem-pa 
cy6-beKTHBHbix cbomctb <poccpena 6binn 
BbifleneHbi Han6onee 3HaHUMbie, 

BOCnpOM3BOflMMbie XapaKTepMCTMKH, 

noABepraioinnecp h3M6H6hhkd npu perynau,uu 
KaKoro-nn6o napawieipa cTKMynflu,uu 
BbmBneHbi cneAyioinne 

yfl0Bfl9TB0pMT9nbHbl9 XapaKTepMCTMKM 

cpoccpeHa: 

1. CTa6unbH0CTb - cpoccpen uonmeH 
coxpaHPTb HHTeHcusHocTb a xoae cepuu, 
ceaHca u Kypca; 

2. PacnpocTpaHeHHocTb - cfcoccpeH He 
flon>KeH 6biTb noKajibHbiM, a aoraceH 
pacnpocrpaHHTbCfl b norm 3peHnq; 

3. L(BeTHOCTb - MenTuCi, 6enbiPI ww 
6eci^BeTHbiPI. TeMHbiR, $noneTOBbiPi, cmhmR 
cpoccpeHbi CBMfleTeribCTByKJT o TaxenoM 
nopaxeHuu 3pnTenbHoro aHann3aTopa n 
B036y>KqeHnn TonbKo nacTn HepsHbix cTpyiayp 
(M.H.UJeBeneB. 3neiapoB036yflHMocTb 
i^BeTooinycuaKJtuero annapaTa b HopMe n 
naTonornn. AnMa-ATa, 1966). 

4. flucKpeTHocTb - nau,uew aonweH 
pa3nn4aTb MMnynbcw b naMKe. 

B oiy^ae Ha6nio,qeHHfl oflHoPi mvi 
HecKonbKnx HeyflOBneTBopnTeribHbix 
xapaiaepucTHK cJxxx^eHa npoBOAHT cjie,qyK)inne 
nocneflOBaTeribHbie n3MeHeHHH napaMeipoB 
CTMMynnL(nn: 

1 . YBennHeHne aMnnHTyqu tok3 c waroM b 
10 mkA (c napa/ineribHbiM onpocoM nau,neHTa o 
AOCTn>KeHHn xcenaeMoro pe3ynbTaia) Ha 100 
mkA, He 6onee. 

2. B cnynae HescfxfieKTHBHOCTH nepBoPi 
npoi^eAypu yMeHbiumb nacTOTy cneaoBaHwq 
MMnyribooB c warc-M 1 l~L( Ha 5-10 Tu; 

3. I~lpn oTcyrcTBun 3c}3cpeKTa npeflbiflymux 

flePiCTBUpi H3MeHHTb K0J1HH6CTB0 HMnyribCOB B 

nanKe c luaroM b 1 eflHHHuy b cropoHy 
yMeHbiueHnq flo 1 mjim yBenn4eHnq flo 7-50. 

4. B anyMae OTcyrcTBHH scjxpeicra 
npeflbiflymux .qePicTBKPi yBennnnTb nHTepBaji 
Me>xfly na4KaMM c warowi b 1 ceK ao 50 ceK; 

5. npn OTcyrcTBun scpcpeicra npeflbiflymux 
fleficTBuPi yBennHHTb npoflonxuiTenbHOCTb 
HMnyribca c luaroM b 1 MoeK; 

6. B cjiynae yracaHnq (poccpena b xofle 
oepnn ywieHbiuHTb KonnnecTBo naneKflo 20-10 n 
yBeriUHHTb HHTepBan Me»<By oepn^MH flo 2-3 

ripeAnaraeMbiPi nopwoK n3MeHeHkw 
napaMeipoB cTHMynqu,nn no3BonqeT 
MoaennpoBaTb xapaiaep HepBHoPi aKTUBHoc™ 
HeCipoHOB 3pnTeribHoro aHa^n3aropa n 



BKTllOHHTbCfl B flHana30H HepBHblX p 

KOTopufl npefldaBjiqeT co6ot^ naWepH 
noTeHi^na^oB aePicTBUfl, co6paHHbix b rpynnbi n 
HBjwioLUHxcfl onoco6oM KOflUpOBaHHq n 
nepeaann 3pnTenbHoPi HHC{)opMamin. BMecie c 
Tewi, ynnTbmaq Ha^nnne np^Mbix n 
onocpeaoBaHHbix CBfl3e& HePipoHOB 
3pnTeribHoro aHannsaropa co cTBonoBbiMn 
dpyiaypaMn n BereTaTHBHbiMn L^eHTpaMU, 
B036y»aeHne kotopux Mo>KeT aaTb 

? HettenarefibHbie no6onHbie sc{)c{)eKTbi, c 
noMoinbio npeflCTaBjieHHoro cnoco6a peiuaeicq 
3aflana dporo aflpecHoro B036y>KfleHnq 
3pMTenbHoro Tpaiaa. CmMymum toiomh, 
6/ih3kmmh k ycpeflHeHHOMy HePipoHa^bHOMy 
"H3biKy" nepeaann HHCpopMai^nn b cootb6tctbhh 

r c UHflUBUflya^bHbiMU ocooeHHocTqMn nai^neHTa, 

n03B01TOeT CCfSOpMUpOBaTb H0B06 

$yHKi^noHa^bHoe codoflHue 3pnTenbHoPi 
cucTeMbi m flecTa6nnn3npoBaTb ycroPiHUBbie 
naTonorunecKue CBq3n. 
ripuMep 1 . 

' riai^neHT K., 39 neT. flnamo3 - nacTUHHaq 
aipo$nq 3pnTenbHbix HepBOB o6onx ma3 nocne 
nepeHeoeHHoi^ 2 rofla Ha3afl nepenHo-M03roBoPi 
TpaBMbi. 3peHue CHH3nnocb cpa3y nocne 
TpaBMbi: Ha npaBOM ma3e ao 0,1 h/k, Ha neBOM 
ao 0,2 h/k. Kaxflbie 6 Mecqi^eB npoBOflnnn 
sneKTpocTHMynqi^nK) ma3 no KoMnaHePii^y Ha 
MOMeHT o6paineHnq nai^neHT nony^nn 4 Kypca 
sneiaponeneHnq 6e3 scpcpeiaa. no BbinucKe m 
aM6ynaTopHoPi Kapm pejKUM neneHua: 
aiuinnnTyfla TOKa 400 mkA, nacTOTa 30 V\\, 
KonnqecTBo HMnynbcoB b nanKe 5, 
npoaonjKHTenbHocTb HMnyribca 10 MceK, 
nacTOTa cneflOBaHnq naneK 1 V\\, HHTepBan ' 
u&my cepunMU 2 muh, npoflon)KHTenbHocTb 
ceptiM 30 ceK, no 4 cepnn Ha Kaxwbifi ma3. 

Pe3ynbTaTbi o6cyieaoBaHnn Ha mombht 
o6pameHnn: 3penne OD = 0,1 h/k, OS = 0,2 
h/k. norw 3peHUfl yMepenno cy^eHbi b 
BepxHeTewinopaJibHOM KBaflpaHTe, Ha neBOM 
ma3e OTHocnTenbHan CKOTOMa b 
napawiaKynqpHofl o6nacTn 10x15 rpafl. Aannwe 

3n9KTp0p9THH0rpaC}>HH: Cy6HOpMa^bHbl9 

3HaneHnq MaKynqpnoPi 3Pr na KpacHbiPi n 
3eneHbi« CBeT, npu HopManbHbix 3HaneHHPx 
aMrvinTyflHO-BpeMeHHbix xapaiaepucTHKax a u 
b-BoriHbi raHL(cpenbfl 3Pr. Tna3Hoe aho: auckh 
3pnTenbHbix nepBOB cTyweBanbi, Ha neBOM 
ma3e yMepennoe cyjKenne cocyaoB. noporn 

3neKTpH4eCK0ki 4yBCTBHTenbHtXrrn, 

nccneaoBaHHbie c ncnonb30BaHneM 
6nnonqpHbix CTHMynoB: OD = 220 mkA, 
naOnnbHOCTb 21 Tu,; OS cooTBeTCTBeHHo 180 
mkA h 19 Tl;; c ncnonb30BanneM MOHononqpHbix 
MMnynbcoB 290 h 260 mkA. 

riaL(neHTy 6uno npoBeaeH Kypc 
3/ieKTpocTHMynqL(nn c npuwieHeHueM 
6nnonapHbix cTHMynoB n nofl6opoM 
napaMeipoB TOKa no xapaiaepucTHKaM 
(J)occpeHa. Ha nepBOM ceaHce Ha npaBbiPi n 
neBbiPi ma3 cooTBeTCTBeHHo: aMnnnTyaa TOKa 
330 n 270 mkA, nacTOTa 16 n 15 V\\. B xofle 
neneeHofi CTHMynHL(nn o6Hapy>KeHo 
HeaocTaToMHaa pacnpocTpaHeHHodb n TeMHbiPi 
L(BeT q^occpena Ha neBOM ma3e n yracaioinnPi b 
xoae cepnn cpoccpeH Ha npaBOM. rioa 
KOHTponeM 3thx xapaiaepucTHK npon3BeaeHa 
KoppeKL(Mn napaMeipoB cTHMyriPL(nn, b 
pe3ynbTaie KOTopoPi 6binn nonyneHbi 
cneayioinue 3HaneHnq. flnq npaBoro ma3a: 
aMnnnTyaa 430 mkA, nacTOTa, 11 V\\, 
KonnnecTBo HMnyribcoB b nanKe 7, HHTepBan 
Me>Kay nanKaMn 3 ceK, npoaon>KHTenbHOCTb 
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MMnynbca 20 mcsk. flnn neBoro ma3a: 
aMnnnTyfla 370 mkA, HaoroTa 10 Vn, KonMHeCTBO 
naMeK b cepnn 20, ocTanbHbie napaivieTpbi 6e3 
M3MeHeHMM TaK KaK 6binM nonyMeHbi 
yflOBiieTBopnTenbHbie xapaKTepucTHKn 
cpoccpeHa. 

Bbino npoBefleHo 8 ceaHCOB cTMMynaL^M, a 
TeMeHne kotopux npoBOflnnn CHHM<eHMe 
aMniiMTyflu TOKa b cootb6tctbmm co cHM>KeHMeM 
nopora sneKTpMMecKoii MyBCTBMTenbHOCTM npn 
coxpaHHOCTM flocTumyTux xapairrepHCTHK 



Pe3ynbTaT nocne nevemn; ocipoTa 3peHHfi 
noBucunaob cnpaBa pp 0,6 h/k m cneBa flo 0,5 
h/k. nono>KMTeiibHan flMHaMMKa co crapoHbi 
nonePi 3peHMa - MCMe3HOBeHne oTHOCMTenbHofl 
cKOTOMbi paciunpeHne noneti 3peHM« Ha 10 rpafl 
b BpexHeieMnopa/ibHbix ceirropax 

HopMajiM3aunq noKa3aTenefl MaKynapHOM 3Pr, 
sneKTpoMyBCTBMTenbHocTM (80 m 95 mkA) m 
3neKTpona6njibHocTu (34 m 37 ("14). 

06cnefloBaHne Mepe3 6 Mec^es noKa3ano 
cTa6wibH0CTb flocTumyToro acpcpeicra. 
ripoBefleHne noBropHoro Kypca cTMMynfim™ 
npuBeno k ynyMweHMio 3pemw flo 0,7 Ha o6om 
rna3ax. 



ripuMep 2. 
Bo/ibHad M. 
flereHepamw 



, 41 rofl. flnarH03: nurweHTHafl 
16TM3TKM, cMMnneKc cpopMa. 
5 3peHMH 3a Tpn nocneflHMX 
rofla. Ma mombht oocnefloaaHMfi ocipoTa 
3peHMP OD = 0,2 m OS = 0,2, nona 3peHM« 
cy^eHbi ro 20 rpafl no ocu MccnefloaaHMfi. K 
MOMeHTy o6paineHMH 6bino npoaefleHO 3 Kypca 
KOMnneKCHod Tepannn, BKmoHaaiuefl 
sneKTpocTuwynfli^Mio, c ManoabipaxeHHbiM 
TepaneBTMMecKMM scpcpeKTOM. riopor 

3/leKTpMMeCKoft MyBCTBHTeHbHOCTH, 

onpefleneHHbiR c ncnonb30BaHneM 
MOHononnpHbix aneiapMMecKMx MMnynbcoB, 6bin 
HM«e, MeM npn Mcnonb30BaHMM 6MnonflpHbix 
MMnynbcoB. Ha OD m OS 210 n 230 mkA, 
3neKrpona6wibnocTb 38 u 41 ri4 

HaMa/ibHbie napaiweTpbi neMetiHoro TOKa: 
cpopMa MMnynbcoB - MOHononapHafl 
OTpMi^aTenbHotf nonppHocTM; aMrwuTyfla 315 m 
325 mkA, MadoTa 33 m 35 Vu,. nocne noflCopa 
no cpoccpeHy: aivmnnTyfla 415 m 425, wacroTa 20 
M 25 Vu„ npoflon>KMTenbHOCTb MMnynbca 20, 
KonnMecTBo MMnynbcoB b naMKe 3 m 3, MHTepBan 
iwexcfly naMKaMM 3 ceK, kohmm6ctbo naMeK b 
cepnn 20, MHTepBan Mewfly cepwmvt 1 mkh. 

B pe3ynbTaie 7 ceaHCOB 
3neKTpocTMMynnL(MM (6e3 MeflMKaMeHT03HOM 
Tepannn) HaGinoflann pacujupeHne nonePi 
3peHna no 10-15 rpafl Ha ocb, b cyMMe Ha OD m 

05 85 m 80 rpafl, noBbiLueHne octpotw 3peHMP 
flo 0,3 h 0,3. KoHTponbHoe oScnefloBaHne Mepe3 

6 MecsmeB noKa3ano CTaSnnbHOCTb 
flocTumyToro scpcpeiaa. 

ripuMep 3. 

riauneHT M. , 62 rofla. OnepupoBaHHan 
rnayKOMa 2 B npaBoro rna3a. CneBa - rnayKOMa 
2 A, HaManbHaa ciapMecKan KaTapaiaa Bun 
npoBefleH oflHH Kypc 6e3pe3ynbTaTMBHod 
sneicrpocTHMynqi^MM no KoMnaHeP^y. Ha 
MOMeHT o6paifleHMq: ocipoTa 3peHna 0,02 h/k m 
0,07 h/k, cy>KeHne noned 3peHMP no nepucpepnn 
no 10-15 rpafl Ha ocb, b cyMMe cnpaBa 360 
rpafl m 380 rpafl cneBa. CnpaBa 
napai^eHTpanbHan OTHOcnTenbHan CKOTOMa 20 x 
5 rpafl b HM>KHeH03anbHOM ceKTope. Ha rna3HOM 
AHe: amckm 3pnTenbHoro HepBa cepoBaioro 
UBeia, Bbipa>KeHHbi« aHrnocKnepo3. CHM>KeHa 
aMnnntyfla B-BonHU sneirrpopeTMHorpaMMbi 



cnpasa. rioporn sneicrpoMyBCTBHTenbHocTM 
6wnn HM)Ke npn onpefleneHMM Ha 6nnon«pHbix 
CTMMynax - 630 mkA m 520 mkA, 
3neKTpona6nnbHOCTb 10 m 12 Vn 

COOTBeTCTBeHHO. 

npoBefleHO 2 Kypca sneicrpocTHMynqi^MM M3 
10 ceaHCOB Mepe3 6 Mec c nofl6opoM 
napaMeTpoB TOKa no cpoccpeHy. 

HaqanbHbie napaMeipw TOKa neMe6Horo 
TOKa Ha OD m OS: cpopMa MMnynbca 
, 6kinowipHafl, aMnnMTyfla 945 m 780 mkA, 
MadoTa 5 m 7 Vl\. nocne KoppeKi^MM no 
cpoccpeHy: aMnnnTyaa 999 m 880, MacTOTa 2 m 4 
ru, npoflon>KMTenbHocTb MMnynbca 30 MceK, 
KonnnecTBO MMnynbcoB b naMKe 5 m 7, MHTepBan 
Me«fly naMKaMM 3,0 m 4,0 ceK, KonnMecTBo 
naMGK b cepuki 20 m 20, MHTepBan Mexcfly 
cepMAMU 30 ceK. Pe3ynbTaT: noBbiiueHMe 
ocTpoTu speHMfl flo 0,08 m 0,2, pacujupeHne 
none« speHMfl flo 420 rpafl m yMeHbiueHne 
nnoinaflu CKOTOMbi cnpaBa n paciunpeHne nonefi 
speHMfl flo 470 cneBa, conpoBojxflaBiueecfl 
yny^iueHneM 3neiapocpn3nonorn4ecicnx 
noKasaTeneii: noporn sneiapoMyBCTBHTeribHOCTn 
380 mkA m 260 mkA m 3neKTpona6njibH0CTb 24 m 
30 ru. 

npnMep4. 

nauneHT fl. t 49 neT . r4 MarH03: MaC TMMHaq 
aTDocpufl spuTenbHux HepBOB nocne 
nepeHeceHHoro 4 rofla Hasafl apaxHOMflMTa. 
npome/i 2 Kypca sneiapocTHMynaL^M c 
BpeMeHHbjM nofl-beMOM speHMfl, KOTopoe 
BOSBpamanocb k ncxoflHOMy Mepes 6 Mec. 
OcrpoTa 3pGHnfl Ha momsht o6cnefloBaHnfl 0,1 c 
Kopp. ccp. + 1,0=0,2 m 0,08 c Kopp. ccp. + 1,0 
= 0,3. nona speHMfl cy>KeHbi Ha OD m OS 420 m 
435 rpafl b cyMMe. noporn sneiapunecKO^ 
MyBCTBMTenbHOCTM Ha OD m OS 240 m 310 mkA 
(Ha MOHononapHbix CTMMynax 6binn HM«e, MeM 
npn onpeaeneHMM Ha CunonflpHbix CTMMynax), 
anemponatiMnbHocTb 50 n 48 

nocne nofl6opa toks no xapaKTepucTMKaM 
cpoccpeHa neMeHMe npoBOflnnn npn cneflyioinnx 
napaMeTpax: cpopMa MMnynbca MoHononnpHan, 
aMruiMTyfla 400 m 520 mkA, MacTOTa 40 m 35 
npoflon>KHTenbHocTb HMnynbca 10 mcsk' 
KonnMecTBo MMnynbcoB b naMKe 15, MHTepBan 
Mexcfly naMKaMM 2 ceK, KonMMecTBo naMeK b 
cepMM 40, MHTepBan Me»<fly cepMflMM 1 mmh, 
KonMMecTBo cepnii Ha Kawflbiii ma3 5. 

Pe3ynbTaT: ocTpoTa 3peHMP npaBoro rna3a 
0,4 c Kopp. ccp.+ 1,0= 0,5 m neBoro 0,2 c 
Kopp. ccp - 1,0 =0,4. PaciuMpeHMe noneM 
3peHMP flo HopMbi. KoHTponbHoe o6cneflOBaHMe 
Mepe3 6 Mec noKa3ano CTa6MnbHocTb 
AOCTMrHyToro scpcpeiaa. 

TaKMM oc>pa30M, npeflnroxeHHUM cnoco6 
noBbimaeT pe3ynbTaTMBHocrrb 
aneiapocTMMynnuMM b cnyMae paHee 
HeacpcpeKTMBHoro ee npMMeHeHMq; 

cnocoocTByeT nOBULUeHMIO OCTpOTbl 3peHMP, 

paciUMpeHMio noneM 3peHMq, MCMe3HOBeHMio m 
yMeHbiueHMio ckotom; no3Bon«eT 3HaMMTenbHO 
paciuMpMTb noKasaHMP, nocKonbKy ToHKaq 
HacTpoMKa napaMeTpoB cTMMynqi^MM 
rapaHTMpyeT oTcyTCTBMe ocno>KHeHMM npM 
neMSHMM ujMpoKoro cneKTpa naTonoruM ceTMaTKM 
n 3pMTenbHoro HepBa, b tom MMcne m 
HacneflCTBeHHbix flereHepai^MM; no3BonqeT 
noflo6paTb neMe6Hbie tokm Ha Ka>tcflbiM ma3 
OTflenbHo m cTporo MHflMBMflyanbHo ana 
Kaxcfloro nauMeHTa, He Tpe6yeT cno>KHbix 
3neKTpocpM3MonorwMecKMX MccneflOBaHMft 
(sneirrpopeTMHorpaMMbi, 3pMTenbHbix 

noTeHUManoB, 33Q m MO>KeT 
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npwMeHHTbCfl b paMKax nonniainHMMecKoCi 
noMoinn nai4nenTaM. 

(PopMyjia M3o6peTeHMfl: 

Cnoco6 neMeHMfl 3a6oneBaHnPi 3puTeribHoro 
Tpaicra nyTeM neMe6HoPi GneKTpocTMMynflLtuu 
cepnqMM na^eK npqMoyrorbHbix uMnyribcoB, 
ocymecTBnfleMbiM Mepe3 sneicrpofl, 
Hano>KeHHW« Ha bbkm, omuMaioLUKflcfl TeM, mto 
npon3BOA^T npeflBapwTe/ibHoe 
fluamocTMpoBaHMe nopora sneiapuMecKoti 
MyBCTBMTenbHOCTM m 3/ieKTpona6u/ibHoc™ 
namieHTa, no KoropbiM 3aflaioT nonapHocTb 
MMnynbcoB sneicrpuMecKoro TOKa, aiwnnuTyfly 
reMe6Horo TOKa b flnana30He 10 - 999 mkA m 
MacTory cneppeamn wwny/ibcoB b fluana30He 1 
- 75 I~i4, 3aTeM ocymecTB/iBioT TieqeoHoe 
B03fle«cTBne c Bbi6paHHbiMM napaiwetpaMH, 



oflHOBpeMeHHO KOHTponnpyioT cy6-beKTMBHyio 
peaKLtMio namieHTa m KoppeKrupyioT napaiueTpu 
neMe6Horo TOKa Ha ocHOBaHnn xapaKrepucTMK 
cfcoccjseHa, a wueHHO - cTa6mibHoc™, 
pacnpocTpaHeHHocTH, UBeTHOc™ m 

5 flucKpeTHOCTM, npuMeiw npn 

HeyflOBneTBopnTeribHOM oflHofi nnn HecKonbKnx 
xapaKTepnoTMK cfcoccfcieHa Bbino/iHHioT 
nocneflOBaTeribHbie M3MeHeHMfl napaMeTpoB: 
yBennMeHne aMnnnTyflbi neMe6Horo TOKa c 

10 maroM no 10 mkA Ha 100 mkA, yMeHbweHue 
HacroTbi cneflOBaHnq nMnynbcoB c waroM b 1 Tl( 
Ha 5 - 10 ri4, M3MeH6HM6 KonnMecTBa MMnynbcoB 
b nawKe ot 3 flo 50, yBennMeHne MHTepBana 
Mexcfly nawKaMM ot 1 flo 50 c, yBennMeHne 
npoflon>KMTeribHOCTM nMnynboa c waroiw b 1 mc 

15 ot 10 flo 250 mc, yiweHbLueHne KonnMecTBa 
naneK b cepnn ot 30 flo 10. 
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